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$\bullet$ $x,$ $y,$ $z,$ $\cdots$
$\bullet$
$a,$ $b,$ $c,$ $\cdots$
$\bullet$ $f$ $n$ $t_{1},$ $t_{2},$ $\cdots,$ $t_{n}$ $f(t_{1}, t_{2}, \cdots, t_{n})$
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$\bullet$ $P$ $n$ $t_{1},$ $t_{2},$ $\cdots,$ $t_{n}$ $P(t_{1}, \cdots, t_{n})$
$\bullet$ 2 $=$ $t$ $u$ $t=u$
$\bullet$ $A$ $B$ $A\vee B$
.
$\neg A$
\triangle ( ), \Rightarrow ( ) v( ) –( )
$=$ ,
[ ] $((y=. f(X))\wedge(w=. g(y, Z)))\Rightarrow(w=. g(f(x), Z))$
2
$I$ $U$ $\langle\rangle$ $U$ = {true, false}
$\bullet$ $c$ $\langle c\rangle\in U$
$\bullet$ $f$ $\langle f\rangle$ : $U^{n}arrow U$
$\bullet$ $P$ $n$ $\langle P\rangle$ : $U^{n}arrow$ { $true$ ,false}
$I$ $V=\{x_{1}, x_{2}, \cdots, X_{n}\}$ $x_{i}$ $U$
$s:Varrow U$ $t$ $A$ $I$ $s$
$t_{[I,s]}$ $A_{[I,s]}$
$\bullet$ $t$ $t_{[I,S]}=\langle t\rangle$
$\bullet$ $t$ t[I,,]=s(
$\bullet$ $t$ $f(t_{1}, t_{2}, \cdots,t_{n})$ $t_{[I,s]}=\langle f\rangle(t_{1}[I,s], \cdots, tn[I,s])$
$\bullet$ $A$ $P(t_{1}, \cdots, t_{n})$ $P$ $A_{[I,S|}=\langle A\rangle(t_{1}[I,s],$ $\cdots$ , $t_{n}[I,S1^{)}$
$\bullet$ $A$ $t=u$ $t_{[I,s]}=u_{[I,s]}k$ true, false.
$\bullet$ $A$ $B\vee C$ $\neg B$ $A_{[I,s]}$ $B_{[I,s]}$ $c_{1^{I},S]}$ $B_{[I,s]}$
$A$ $I$ $s$ $A_{[I,s]}=true$





[ ] $B=(y=f(x)\wedge w=g(y, Z))\Rightarrow w=g(f(x), Z)$ $\neg B$
2.2
3 $A$ $D=$ {$t=u|t$ $u$ $A$ }






1. $A$ $P(t_{1}, \cdots,t_{n})$ $P(t_{1}, \cdots, t_{n})=T$ $T$
$P$ $P(t_{1}, \cdots, t_{n})$
















$\bullet$ $v\in V$ $\Lambda(v)$
$\bullet$ $\delta(v, i)$ $v$ $i$
$\perp$
4 $C$ $G(C)$ $R\subseteq V\mathrm{x}V$
$G(C)-$ $(G(C)_{\mathrm{C}\mathrm{o}\mathrm{n}}-\mathrm{g}\mathrm{r}\mathrm{u}\mathrm{e}\mathrm{n}\mathrm{t})$ ( )
$\bullet$ $\Lambda(u)=\Lambda(v)$ $i$ $\delta(u, i)R\delta(v, i)$ $uRv_{\text{ }}$
$\bullet$ $R$
$E$ $R$ $E$ (congruence closure)
$R$ $R$ $R$
[ ] $(y=f(X))\wedge(w=g(y, Z))\wedge\neg(w=g(f(x), z))$ $E=\{(y, f(x)), (w, g(y, z))\}$
$R$ $\{(y, f(x)), (w, g(y, Z)), (g(y, z), g(f(X), z)), (w, g(f(X), Z))\}$
[6]
1
$C=t_{1}=u_{1}\wedge\cdots\wedge t_{n}=u_{n}\wedge\neg v_{1}=w_{1}\wedge*\cdot\cdot\wedge\neg v_{p}=w_{p}$
$E=\{(t_{1}, u_{1}), \cdots, (t_{n}, u_{n})\}$
$rightarrow*$
$\circ$ \supset
$C$ $\Leftrightarrow$ $j(j=1, \cdots,p)$ $v_{j}rightarrow w_{j}*$
$E$ $m$ $O(m\log m)$
[7]










$C$ $t$ $[t]$ $t$ $A$
$C$ $t$ $[t]=\perp$
$\bullet$ $U$ : true, false, $\perp$
$\bullet$
$-$ $c$ : $C$ $\langle c\rangle=[c]$ . $C$ $\langle c\rangle=\perp$ .
- $f$ : $C$ $f(t_{1}, \cdots, t_{n})$ $[f(t_{1,n}\ldots, t)]=\langle f\rangle([t_{1}1, \cdots, [t_{n}])$
$\perp=\langle f\rangle([t_{1}1, \cdots, [t_{n}])$ $\langle f\rangle$
$-$ $P$ : $C$ $P(t_{1}, \cdots, t_{n})$ $[P(t_{1}, \cdots, tn)]=[T]$
$true=\langle P\rangle([t_{1}], \cdots, [t_{n}])$ false $=\langle P\rangle([t_{1}], \cdots, [t_{n}])$
$\langle$ $P)$







$\bullet$ $A$ $B$ $\mathrm{X}A$ $A\mathcal{U}B$
$t$ $\mathrm{X}t$ $t$ X$f(t_{1}, t2, \cdots, tn)$
$t_{1},$ $t_{2},$
$\cdots,$
$t_{n}$ $f$ X $f(\mathrm{X}t_{1}, \cdots, \mathrm{X}t_{n})$
$t_{1},$ $d_{2},$ $\cdots$ , $f$
X
$A$ $\mathrm{X}A$ $A$ $A\mathcal{U}B$ $B$
$A$






$A$ $\mathcal{I}=I_{1}$ , $I_{2}$ , $\cdot$ . . , $\mathcal{I}^{j}=Ij,$ $I_{j}+1,$ $\cdots$ ,




$\mathcal{I}$ $t$ $A$ $t_{\mathcal{I}}$ $A_{\mathcal{I}}$
$t$ $\mathcal{I}$ $t_{\mathcal{I}}$
$\bullet$ $t$ $f(t_{1}, \cdots,t_{n})$
$t_{\mathcal{I}}=f_{I}1(t_{1}\tau, \cdots, t\tau n)$
$\bullet$ $t$ X$f(t_{1}, \cdots, t_{n})$
$t_{\mathcal{I}}=f_{I}2(t_{1\tau}, \cdots, t)n\mathcal{I}$
$\bullet$ $A$ $P(t_{1,)}\ldots t_{n})$ $P$ $=$ $A_{\mathcal{I}}=.P_{I_{1}}(t_{1\tau}, t_{2\mathcal{I},n}\ldots,t\mathcal{I})$ .
$\bullet$ $A$ $t$ $u$ $t_{\mathcal{I}}=u_{\mathcal{I}}$ true, false.
$\bullet$ $A$ $B\vee C$ $\neg B$ $A_{\mathcal{I}}$ $B_{\mathcal{I}}$ $C_{\mathcal{I}}$ $B_{\mathcal{I}}$
$\bullet$ $\mathrm{X}A$ $\mathrm{X}A_{\mathcal{I}}=A_{\mathcal{I}^{2}}$ .
$\bullet$ $A\mathcal{U}B$ $k\geq 0$ $k$ $j\geq 0$ $A_{\mathcal{I}^{j}}=true$
$B_{\mathcal{I}^{k}}=true$ $A\mathcal{U}B_{\mathcal{I}}=$ true. $A\mathcal{U}B_{\mathcal{I}}=false$.
$A_{\mathcal{I}}$ true $A$ $\mathcal{I}$ $\mathcal{I}\models A$




$\neg A$ $\mathcal{I}$ $\neg A$ $\mathcal{I}$
(tableau) $T=(S_{T}, R_{T})$
7 (elementary formula) :
$A$ $P(t_{1}, \cdots, t_{n})$ ( $P$ ) $P(t_{1}, \cdots, t_{n})=T$
$P$ $El(A)$ $el$
$\bullet el(t=. u)=\{t=. u\}$
$\bullet el(\neg g)=el(g)$
$\bullet$ $el(gh)=el(g)\cup el(h)$
$\bullet el(\mathrm{x}_{g})=$ {Xg} $\cup el(g)$
$\bullet$ $el(g\mathcal{U}h)=\{\mathrm{X}(g\mathcal{U}h)\}\cup el(g)\cup el(h)$
$El(A)$
$\bullet$ $El(A)=$ {$t=u|t$ $u$ $g$ } $\cup el(A)$
[ ] $A\mathrm{d}\mathrm{e}\mathrm{f}=\neg(x=\mathrm{X}y)\mathcal{U}(x=\mathrm{X}y)$ $El(A)=\{x=\mathrm{x}y, x=y, \mathrm{x}A\}$
$s_{\tau}$ 2 1. 2.
1. $\sigma\in s_{\tau}$ $f\in El(A)$ $f$ $\neg f$ – $\sigma$
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sat $(g)$ sat $(g)$ $g$
$\bullet$ sat $(g)=\{\sigma|g\in\sigma\}$ where $g\in El(f)$ .
$\bullet sat(\neg g)=\{\sigma|\sigma\not\in sat(g)\}$ .
$\bullet$ sat$(gh)=sat(g)\cup sat(h)$ .
$\bullet$ sat $(g\mathcal{U}h)=sat(h)\cup(sat(g)\cap sat(\mathrm{X}(guh)))$ .
8 $A$ $El(g)$
$C_{i}$ – $c_{i}$ \tau $\bigcup_{i}\{c_{i}\}$ –
1 $g$ $C_{i}$ sat $(g)$ $C_{i}$ –
$\llcorner$
$R_{T}$
$(\sigma, \sigma’)\in R_{T}$ 2
$\bullet\wedge \mathrm{x}_{\mathit{9}\in B\iota}(f)(\sigma\in Sat(\mathrm{x}_{g})\Leftrightarrow\sigma’\in sat(g))$
$\bullet$
$\sigma’$ $f$ $\mathrm{X}f$ $\sigma’’$ $\sigma\cup\sigma^{\prime J}$
$t=u$
21. $(\sigma, \sigma’)\in R_{T}$ $\sigma$ $\mathrm{X}g_{i}(i=1, \cdots, n)$ $\neg \mathrm{X}h_{j}(j=1, \cdots, m)$
$\sigma’$
$\bigwedge_{ig_{i^{\wedge}}}\bigwedge_{j}h_{j}$
2. $\sigma_{0},$ $\sigma_{1,n}\ldots,$$\sigma$ $\sigma_{i}$ $f$ $\mathrm{X}^{(i)}f$
$\mathrm{X}^{(i)}$ X $i$ $\bigcup_{i}\sigma_{i}$
$A$






1 $A$ $A$ $\sigma\in sat(A)$
1
198
( ) $\sigma\in sat(A)$ 1 $A$
$\rho$
$A$ $\mathcal{I}$
$\rho=\sigma_{1},$ $\sigma_{2},$ $\cdots$ . $\sigma\in S_{T}$
$\mathrm{X}f$ $\neg \mathrm{X}f$ ( $P$ )
$\sigma_{i}$
$\mathrm{X}t$ X $\mathrm{X}t$
$\mathcal{I}’=I_{1}’,$ $I_{2}’,$ $\cdots$ $I_{1}’$ $I_{1}’$ 2
$\rho_{1}$
$I_{:}’$ $I_{i+1}’$ $\sigma_{i}$ $\sigma_{i+1}$
$R_{T}$ 2. $I_{i}’$
– $I_{i+1}’$ $\sigma_{i}$ $Xt$
$\sigma_{i+1}$
$t$ – $I_{1}’,$ $I’2’\ldots$








$t=u\in\sigma_{i}$ $g$ $\neg f$ $\sigma_{i}\in sat(f)$
$\mathcal{I}^{i}\models f$ $\sigma_{i}\in sat(\neg f)$ $\mathcal{I}^{:}\models\neg f$
$g$ $f\vee h$
$g$ $\mathrm{X}f$ $R_{T}$
$\sigma_{i}\in sat(\mathrm{X}f)$ $\sigma_{i+1}\in sat(f)$ $\sigma_{i+1}\in sat(f)$ $\mathcal{I}^{i+1}\models f$
$\sigma_{i}\in sat(\mathrm{X}f)$ $\mathcal{I}^{i}\models \mathrm{X}f$ $g$ $f\mathcal{U}h$
$\sigma_{i}\in sat(f\mathcal{U}h)$ $\sigma_{i}\in sat(h)$ $\sigma_{i}\in sat(f\wedge \mathrm{X}f\mathcal{U}h)$
1 $\sigma$. $\in sat(fuh)$ $k\geq i$ $\sigma_{k}\in sat(h)$ $i\leq j<k$
$j$ $\sigma_{j}\in sat(f)$ $\sigma\dot{.}\in sat(f\mathcal{U}h)$




– $C_{1}$ $\mathcal{I}\models C_{1}$ $C_{1}$ $\mathrm{X}g_{i}$ $\neg \mathrm{X}h_{j}$
$\bigwedge_{ig_{i}}\wedge\bigwedge_{j}h_{j}$ – $C_{2}$ $\mathcal{I}\models C_{2}$
$C=C1,$ $C2,$ $c3,$ $\cdots$ $\mathcal{I}$ $C_{i}$ $C_{i+1}$
$R_{T}$ 1. 2. $C$
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